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SECTION I

7'*7ha manual prqv~dcoa Instructions for validating, the
iRciAh Combu~t nn__;-off Con trol, System (UractrIcul) at"OD08rers
PIA Ar ,Ito. X<lýhrse lnstructlon5 nre mnplIcable to the
.ýystesm as designed on the dato of nubltcattion. Design changes
7,my be rc-iaired. Jtarinlr or after, systeyn Inst 1latlon fAt the

v ~ te. If ahanges-aer made vwhlct..afrect these instructions,
`Wis .mfanunzd WU. also be revIned4

The of~ly mo~ermissible devtatlor~s'to the procodures out-
iln'ed-in thfs docurient are 4.hose dictated b/ site Instalia-
tioh dIff-.icu~t~eq. Such. dev~ations shtill -be considered
Inteirlm and-milrt bo forward~,d to the La'u chi'gtosDsg

* (qT9:pfor inforna'tion 3nd concurroricc. An~prcved deviations
wg'.111e atrorpatitcully Ir~cludr-d In. tle next zranual. revision..

the, t~st data~ ileet contalned in this manual is a
nainple. copy.only r~nd -As no Intenided for atal test record-
Ing. t.Uxpoes. $epatat~it Copies of thie test data shoot are

fun *had on Iv to those departm~ents whose activities req~uire
tetddlta recor-ding. ~L~eAddtlonal test drAta sheets are -

tdis~rfbutf2-d under ah identical cover sheet to the onb on
thl's 6&nq~l except for then additiorvi1 notation of "Test Data
Shei~t 0;4ýy". Con-ar'son of this srec~al cover sheet with
the -one onl the nrocedure correlates the two documents.

Personnel. conlcerned wlith tthe use of this valldation
~rc~due az &nr1iite to the,( effectiveness of any revi-

ilcn$ by orward Ing- ccrnri.ents z~ind sugf-estions to tho Launching
Contr~ols DesIgn Grour, Builldirg i., Cc'lumn F-1, Montgomery
O~tte, Convair Astronautics.o

* This dcciment Is Intendod ror use as an acceptance
valldntlnn Procodulre o~nly. Whor. this conrtrel. system
has been ac~cepted (lrns-(cted, bcupht-otf, sold, valf-
datedi, etc.), no further re-julreriert shoukd exist
for this document otlher irain for reference purrocses

* on! y. Con t Inued checkir.j, of' accopted syste-ms occ~irs
dur Ing the r~erformrancn of Field Test Procedures,
Countdownsi CoiTros Ito System Checkouts or "A.esting 0

- and Operlit ng Prccedures nuh11-T;hed by r cu ps h% vng
o v r-all. syster' l5nl3l~i/
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SECTION I R . C

. . .- " Rf~q14UIREMMTS

REFER99ba bfIliwINGS

27•-6980 Di-agram-Schemat.io, Rough Combustion Cutoff,
Ground,,V* Series

7-.68519' Dlagraý-VWrrlzn, Rough Combustion Cutoff,
Bloc•house

7 -685"2C Diagram.W .iring, Rough Combustion Cutoff,
Transfer ,ool.

7-68O66" Cabiet-Coi l, Rough Combustion Cutoff
.,(Z.31 through Z-35')

?-68232.. Panl-Acce'soryj Rsugh Combustion Cutoff

7-68081 .. Panel-Power, Rouph Combistion Cutoff

2-2. EQTjI PK NT REQUIREMENTS

"!Rough'Combustion Cutbff, Accessory hanel

"Rough'Combustion Cutoff Power Panel.-

Rough Combustion Cutoff Umbilical and Interconnecting
Cables

, ' All system components .that are furnished, Installed,
and ualntalnedby NAA

.. 2-31 TEST EQUIPMENT
Multimet er

Audio Sigan! Generator

"cCables and pltzus sufficient to connect all items together

•2.4.. OMATING !9ETUIRR1MENTS

.Progpdures shall be performed in the order spoclfied.

All observations and results shall be as spectfied in
" "vhla wVlidatlopi.

j .. . . , ,L
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All validation shall be done wlth line voltage of
115 vt-Its AC I 5 percent.

- .Check that the following cables are available:

, RG 63/BU Coaxial Cable - from the accelerometer to
the Cathode Follower - Power Supply.

RG 62/AU Coaxial Cable - rrom the Cathode Follower
Supply to the Audio Warn!ng Amplifier.

, "" Shielded Cable (per MIL-C-7078) from the Audio
Warning AmplIfier to the imFedance matching

, " resistozs.

* Shielded Cable (por MIL-C-707P) from tne impedance
matching resistors to the RCC dev'ce, recordtng
"onoillograph and head set. ,

* Sultable Power Cables and connections tc the
Sequence Recorders;

* *.2:. 1 I~~jN~

• .ROug.. Cob0nb$stian Cutoff System, Handbook ofiService
I-nstr-uctions. N.'AA. Report R-192 (Revised
30 January 1'17).

,.5

S,*
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SECTION III

VALIDATION PPOCEDIJE

1 -I. - " PUIPPOSS

This procedure iOter.-Ines that the electrical control
equipment arld c!rcultry of the Rough Combustion Cutoff
System Is fnctionpnp correctly :,nd properly connected.

3-2. SYSTEM AND DOCUTE'NT FAMILIARTZATION

The Rough Combustion Cutoff System is an electronic
safety devieo used during firing of the rocket engines.
"Combbustion Is considered rough whenever chamber pressure
oscillations of h.g.-amplltude occur, within a certain
band of frequencIes. This system automatically terminates

* the f•rirW of engi.nes whenever rough combustion exceeds
a preset time of duration.

The Rough Combustion Cutoff Systern consists of the four
"electronic s1gnRllinf channels listed below. The. ba'sic
"comnonents of oech channel are idpyitlcail except for the

SIdentlfIcatl9n nimbers sh6wn In parerthesis. Charnel
No. 1+ is a spore renlacerenet channel.

Channel No. I
Acdelp.rometer (M-01.)
Part of the Cf thode Follower Power. Supply (InputNo.1i)

"* Audio Warning Amrnifler (No. 1)
Control Cabinet (Z32)
Interconnecting Cables

Channel No. 2
Accilerometer (M-O2)
SPaUrt Of the CLtl.ode Follower Power Supply (Input
N. '2)
.Adlo Warning ArplIfier (No. 2)
Ccnirol Caulnet (Z33)

*.InterconnectIng Cebles

Channel No. 3
* Accelerometer (M-03)

Part of the Cithode Follower Power Supply (Input
No. 3)
Audio Warning Amplifier (No. 3)
Con'rol Cib.!net (Z31+)

" ,Interconnecting Cables

? : _ J
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'Channel No. 1+
(Spare channel-not connected to an Accelerometer)
Part of the Cathode Follower Power Supply (Input No. 1)
Audio Warning Arrplifier (No. I+)
Control Cabinet (Z31r)
Intercorunecting Cables

, This procedure presents detailed steps for the validating
of Channel No. 1. Validation of the remaining three chan-

-nels r' a ccomplished by repeating Ithe steps as directed
In the rrocedure and, substitution of the proper channel
component nrumbers.

AbbreviatIons are used throughout" the 'text to Ahorten the
lengthy titles arid nomenclature of system components.
A cross referehce list of these abbreviations followst

RCC'.Devloe Rough Combusti-on Cutoff Device
AWA. Audio Warning Amplifier
Z3BC BinarybCounter,.SSC Stepping Switch Counter
SCFPS Cathode Follower Power Supply
Z31 Rough Combustion Cutoff Control Cabinet
"Z32, Rough Combustion Cutoff Control CabinetS."Z3• Rough Combusti'on Cutoff Control Cabinet

SZ34Bough Combustibn Cutoff Control Cabinet
Z35 11ough Combustion. Cutoff Control Cabinet

. 3-3. PREPARATION

The following system- preparations must be accomplished
before validation begins.
I.' At each of the ControX CbýJnetas U32, Z33, and Z31+)

located In the blockhousei
Check for 115 volts ac across terminals 15 and
16 of TB 99 (PCC Power Panels).
Throw, the Binary Counter Test-Run switches to
the Run positlon.
Throw the Binary Counter RCC Control switches
to the center position.
Throw the RCC Dqvice Test-Run switches to the
Run position.

4

2. At the Control Cabinet (Z31) located in the transfer
rooms

Check for 115 Volts ac acirbss terminals 5 and 8
of TB lO (RCC accessgory Panel).
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3. At the Missile Power Control Panel throw the DC
Power sw. tch to OX.

4. At the Engine Control Panel turn the. Ground Power
switch to ON.

SPROCEDURE

The two columns ýelowt Operation and Observation, show
the actions to be performed and the results that shouldbe observed. dur'ng validation of the electrIcAl control
system.

1.0 At the RCC Power Panel (a) PCC Power Panel light
throw the Power Switch (white) comes on.
to ON. (Z-32).

t the PqCDewvce, throw (2) RCC device Power light
the Power Switch to ON. (white) comes on.

* (Z.J? 32Z-32)

S :1.2 At the ,C$ throw the Power (a) BC Power light (white)
Switch tc ON. (Z-32) comes on. (Z-32)

'.3 At the SSC, throw the Power (a) SSC Power lipht (white),w] tch to ON. (Z-3") comes on. (Z-32)

1'.4 At the RCC Accessory Par'el (a) Read 12.5 volts AC + 5connect a voltmeter across percent.
terminals 10 and 11 of
TB 98. (Z-32)

1.5 At the 'FPS, throw the (a) CFPS Power l1fht (white)Power Switch to ON. (Z-31) comes on. (Z-31)

1.6 At the AWA (No. 1), t.nrow (a) AWA (Nc'. 1) Power light athe Power Switch to ON. (whIte) comes on.
(Z-31) (Z-31)1

2,0 At the BC, throw the RCC (a) BC Inactive light (green)Contrnl Swlt6h to INACTIVE. comes on. (Z-32)
(Z- 32)

Ito. I A -
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"k At the RCC tqevice, throw (a) Count lights operate in
. . " "" h Ssem Test Switch to se1uernce on the BC and

,TF.9T.- Q-32) the SSC. (Z-32)

W() At the RCC Accessory
Panel, the RCC signel
lirht (red) comes on.
U(1-32)

At the ROC Device, throw the (a) BC and SSC Count lights
* Test Switch.to RtN. (Z-3) step counting. (Z-32)

P-.3 At the BIC, press the •..S..T (0) All BC --nd SSC lIf'hts
'-ONTFOL button. (Z-32). go cff- (Z-32)

L, ;:+ At the SSC, press the LOCK (a) No observntion required.
CKT RFSMT button. (Z-3?)

10 At tit PCC Acces"ory Panel, (a) No observation required.d-iso•nnect'all wires except

"K(G)226AI( from terminal 7':9 : or TV 98. (Z-3V)

3.1 At the RCC Accessory Panel, (f) No observation reiuired.
"disconnect all wires excert
K(G)62?2R6 fror terminal 9

"* of TB 9P. (Z-3?)

.-. . .':-3.2 At the RCC Accesnory Prnel, (.) Measure 15OO ohms
" * connect an ohmmeter "across mJnimum.

terminals 7 and 9 of' TB Q8
and ,measure the respsta:cf-.

-* Reverse the meter leads nnd
again measure the resistance.
Q Z-32)

3;3 At the BC, throw the RCC (a) BC Inactive light (green)
*Contrcl Switch- to ACTIVE. roes off. (Z-32)

S-32) (b) BC Active lipht (rod)

comes on. (U-32)

3.1+ At the AWA (No. 1), t urn (a) No observation required.
the vcltnpe ghin control
to 5 o. (Q-31)

3.5 At the SSC throw the Power (a) SnC Power light (white)
SWItch to OFF. (Z-39) Poes off. (Z-32)

k4 ' v
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3.6 -At the RCC Device, turn (a) No observation requIred.
the Equalization Controls

• ,. to O. (Z-32)

3,7 At the RCC DevIce, turn (a) No observation required,
the Sensl-tivity Control to

"- 1000. (z-32)

Two methods are presented below as step 3.8. Method
1 wi1 be used If the missile and accelerometers are
available In the test stand. If the missile and/or
accelerometers arg not available, perform step vali-
dation using Method 2.

3.8 (Method 1)

In the Missile Thrust See- (a) At the RCC Accessory
tion, tap. on the engine Panel, the tapping should
thrust mounts one to two be heard in the head-
inches from Accelerometer phones. (Z-32)
( M-O0),. Ca3utio - Do not
"tap the Accelerometer. (b) The BC Count lights'may

count these taps.

3.8 (Method 2).

Connect an ohmmeter between (a) Meter indicates circuit
pin 93 of umbilical P1007 continuity. The resist-
and P11 of the CFPS. (Z-31) ance measurement must

not exceed 10 ohms.

4.0 At the RCC Device, turn the (a) No observation required.
sensitivity control to 140O.

At the CFPS, disconnect the (a) No observation required.

No. I Input cable, P1 fromiii., (z 31)

4,2 At the 'CFPS. input No. I), BC Count lights become
substitutea signal genera- bright and steady. (Z-32
tor'for the accelerometer

f Input cable Adjust the (b) At the RCC Accessory'-ý
Signal Generator output for Panel the output o4 AWL.
2 000 cps and .6 Volts RMS. (No. 1) should be heard,:.U-31) ic the headphones. . "

I" .I i

r~ -4
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4.3 -At ROCC PevJce, turn the (a) S3C Ccunt l1e'ht~s stop
Equalization contrels to ouin. (Z-32)

- 1600. QZ- 32)

4.+ At the RCC t)&v~eeýadjust (a) BC Count light NoQ. 1,12
the rlpht hand Equafllzatlon starts vul.satIng. UZ-32)
Con4rol until '3C Count ]Ai'ht
No.'59-2 berins to -milate.
Record 5ettlnrg on tect data

Adijust the rIght, hand (a) H~C Count 14,rhts stop
Equalization Control to .a counting. (Z-32)
higher setting. (Z-32)

14.6 At. the RCC Devices adlust (a) B~C Count l1i,,ht No. 1ý12
"thP left ha,;:d EqualizatIon stairts pulratinf. (Z- 32)
Conltrcl until BC Count light
No 5ý begns to nul5z.te.

Record setting on test dataSsheet. (Z-32)-
4.7 eturn the rlgetit hand (a) No observation requlred.

EquaizaionControl tthe oettIng recorded in

* ~st~ep
4W At; the RCC DevIce, turn (a) HC Count lirhts stop

the Sensitivity Control cOuntirng, CZ-32)
* -to 0'. (Z-32)

1+O At the SSC, throw tht Power (a) SSC Power light (white)
SwItei: to ON. (Z-3") COMes oi. (U-32)

L,1 At t~he FPCC Dev'ce, slowly (4O IC Cotuit lighrts ccnme on.
Increkse tý.e. 6ps I tIvivty U-32)
,Corstrol urn1-1 .the ROCý
S'1grfn1 litht (red) of tre fb) At the RCC Accessory
* RCC- Acce~ssry Phriel COneS -Panel , the RCC signal
on. N-cord the Sens!*tiv'ty lI Irt (red) cc.mes on.

* data sheet- Uz-32)
Ae At th e TiCO Accessory.
P.-,hnel, metisure 2E. Volts41across terminals 6(i

* ~and 8()of -B 9F?.
* . (U-32)
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T 08SEDYATION

5 .0 Tuirn the Sens1iivlty Control (a). No observation required.
to 0. UZ-32)

*.I At the BC, throw the RCC (a) BC Active light (red)
Control Switch to INACTIVE. goes off. (U-32)
M-.32).Z2(b), BC Inactive light (green)

comes on. (U-32)

. At the BC,, press the RESET 4(a) All BC and SSC Count
'CONTROL button. (Q-32) " lights go off. (Z-32)

"ý1ý3. At the SSC, press the LOCK (a) At the RCC Accessory
CKT RESET button. (Z-32) Panel, the ?{CC Signal

. light goes off. (Z-32)

(b) At the RCC Accessory
Panel, measure ZERO Volts
across terminals 6 (+)
and 8 (-) of TB 98.
(Z-32)

',+ "A' the RCC Accessory Panel, !a)" At the RCC Accessory
"connect.a Jumper between - Panelt measure 28 Volts
- ror•foals .5 and 7 of TB 98. 0 DC between terminals ' (7
M Z-32) *and 8 (-) of TB 98.

(Z-3 2)
At the BCi throw the RCC (a) BC Inactive lHght (green)
Control Switch to ACTIVE. goes off. (Z-32)" --~ (Z-32) •.

(b). BC Active light (red)
comes on. (Z-32)

<.6 'At the RCC Dev'ce, turn the (a) No chanpe In panel indi-
Ssenitivity control to the cations. (Z-32)

settlnp recorded In stepi+.10, (Z-3I) (b) At the RCC Accessory
Panel, measure ZERO Volts
'between terninals 6 (+)
and 8 C-) of TB 98.
(z-32)

5.7: At the RCC Device, turn the (a) No .observation'required.
jSensitivity Control setting
to o. (Z-32)
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At the RCC Accessory Panel, (a) No observation required.
remove the Jumper from ter- ""
mInils 5 and 7 of TT1 93 and
reconnect it between ter- " N
mllnt•s 5• and 1) of TB 98.
QZ-32)

r*9 At; the RCC Dev!ce, turn (u) No ehante in panel
the SensItIvIty Control Indications.. U-32)
t6 the setttnp reco0( dedZ.?
In sten 1.10. (Z-3 (b) At the RCC Accessoryai

T .anel, measure ZSLRO

rovolts between termintls
mna 6 (+) and 8 (-) of

T3 9Z. (Z-32)

6.0 At the RCC Device, titrn (a) No observation required.
the SenaJ ti v|ty Cxn•,r,,1
settIng to 0. QZ-32) :

(ý.I At the RCC Accessory Panel, '(s) No observation reqUired.
remove the jumper from ter-
minals 5 and 9 of TB 98.
(Z-3te) 3 (

6.2 Akt the FCC Accessory Panel, (a) No observation required.
dreconnect tll wires thGten
were 11lsconnocted from ter-
mtn),,is 7 and 9 of TB 96 In

" "steps .3-40 -ane" 3.1.I (Z-32) •

• 6-3 At the CFPS (in ut No. 1)9 (a) •-Nc observation required.
dlscunnoct the Signal Gen-
erator and reconnect Accol-
erometer Input cable. (Z-'31)

C'.4- At the CFPS, throw the (a) CFPS Power light (white)
Power Swftch to OFF. (Z-31) goes off. (Z-31)

.5. At the AWA (No. 1), throw .(a) "AVA Power light (white)
the Power Switch to OFF. roes off. (Z-31)
(Z-31)

"•..•6.6 At -the -S.SC, t throwý the ()SsC Power 11.9,ht (white)
" "Power 'Swi tc:h to. OFP. goes off. (Z-32)

(Z-32). ...
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S "" •.69 At the 8C throwe Panel, (a) P Power h ( t) '

SIWItch to OFF- IZ-32) goes, 0* (-~2

6. At the RCC Dlevice, throw (a! RCC Deic liht (white) t
the Power Switch to OFF. goes off (Z-132)
UZ-32)

f9 At the PCC Power Panel, (a %;Crwe Igt(wie
"throw the Power SwItch goes off. (Z-32)
to OFF. (Z-32)

6.10 'At the 10ngine Control (a) BC Active lght (red)
Panel, turn the Ground comes on. (Z-32)
Power Switch to OFF.

6.11 'At the Missile Power (a) No observation reluired.
Panel, throw the DC Power
Switch to OFF.

7.0 At the RCC Accessory Panel, (a) No observation required.
"- disconnoct wire K IM

681AIC from termi'nal 12 of ""
TB 9p.

•7.1 Connect an obmmeter'betwpen (a) Measire 732 + 10 ohiss.
the disconnecte4 end of (Z-32)
wire K (G) 681A16 ayd ter-
minal 16 of TB 98. (Z-32)

"-*7,2 Reconnect wire K (G) 6EIAi6 (a) No observation-required.
to terminal 12 of TB 98.
M(-32)

".3 At the RCC Accessory Panel, (a) No observation required.
-" disconnect wire K (G)

677%16 rrova terminal 13 of
S - TB q8.

* , Connect the ohmmeter between (a) Measure 3500 ± 1500 ohms.
,' . the. dI-scon•iected end rf wire (Z-32)

*s K.(G)067'A16 and termina] 16
* . ' of TB'?8, (Z-32)

7.5 Recorect wire K (0) 677A16 l (a) No observation rejuired.
to terminal 13 of TB 9F.* •'(Z-H3?) 2

.0. 0
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8.0 Repeat stege 1.0 through (a) Step Indications should
7.5 using hannel No. 2 be ag shown.
components. For bteP s.o
Method 2 the ohmmeter

'zsh~uld be connected between
"pin 94 of P1007 and PIV) of

- ' the C'PS ,

.. 0 Repeat stens 1.0 through (a) Stei indications sLould
7.5 using Channel No. 3 be: as shown.
components. TFor sten 3.8.
Method,.2 the ohmmeter
should be connected between
pin 95 of-. P1007 and P11+ of..

" the CFPS.

"10.0 Repeat steps 1.0 through (a) Step indications should
3,6 and 4.0 through 7.5 be-as shown.
us Ing Channel No.I"+ com-

.ponents.-

4, ".'Satisfaetory completion of the above procedure indic'.tes the
- electrical corntrol circultry of the Rough Combustion Cutoff
,'i"8,Skstem "10' Serles. 5Is valid. When no further testing is required,

return switches to their normal positions, secure the power
sources, and return the system to Its normally-'secured state.
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TEST DATA SHNST

,glwercrl e System of O22H Version No.
__QMPUJYTIQN~g CUEQY Location

Trp "'awing No. Ins pected ____y_...

-Major Components Serial No.'s Date Inspected
""nspe.tJon Approved By -

Insp,
Step No. Val.datio'n Performed J Stamp

"I. 8?stem Po~wer - AVAILABLE

2. Blhary and Stepping Switch Counter
"Operation -.- - ---------------- - SATISFACTORY

Channel No 1 Operatlnh. -
"Accelerometer. Through Audio
Warnimr Arhpli1ier --- SATISFACTORY

"Channel -No. 1 ,Operation. -Cathe
Follower Power Supply Through
Cutoff Circuit--------- .... SATISFACTORY
44.4) Right Hand Equalization

- Control Setting

(1+.O) L'erý Ian7 94uslization

Control Setting

(4.10) Senslt~v~ty Control Setf-ng

5.. Channel N6. I Oeration-14oldout
Crcu t- --------------- --- SATISFACTORY

Shutdown Operation ------------- SATISFACTORY

7. Resistance and Continuity Checks - SATISFACTORY
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~~ Valldatloii Per1'orynied $a

I bimol No 2 Ope Atip - ATISFACTOBY

Left Hand &-lu-a~iztion,I Control SettiJng

(4.1) -Snitv 3- -0ntto f F0$ettiog

Channel NO, 3 0Per-.t1o~n;..- --- SATISFS&CTORY

I ~Con~trol settim~

(6~.6) Le ft $nda I I lza t ion
C'ont-rol Setting

I. 1,.O)SnsTvih rVetij SATISFACTORY
t~ariel iKo. Ope~ration- --

Control Setting

10 6) Let 11wid BualRE1a1
Control Setting

(.10.l) Senst-vity Control Stting


